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CD^f- .htCli V c c + V t tfWMZftZ. -£LT#>f ^>^T4jb>P>T 

5 7?, NMO S 3 1 (D^f- h B LC LMAPiCt>X MJUEE V s e 

n + V t SrSliOL, NMO Sh7>^^3 3<D>f- b tCfBHHMg-ifC T 1 = V c 

[0 04 4] 

3<Z)f$, 9y^EISr4 2^#^-5#M^-^^> N3= "L" , N4 = "H 

fc^fg-^lCtt, NMO S b^yVTs* 3 4 MCV c c^M$tlT#ii"5T 

tg&#tfflUC&oTV^ 0 fiPt»T-*-^tKiitaj^3 0 aMt'feo.t, #>f^>^ 
T4^f>T 5©WJCfcf«y h iRRiz 4xS. Hife§l?Stf£ C © <t o ic tf y hife&m 

fi^VsenKmtltf, y-FNSl, NS2lt e-yMItCMS^ 

o fcfy h*8a%«3nT^fctt*u*, — «g«iKDjcatt- «te>jc, y- kn s i, 

- KN UdEaSatl*. 
[0 0 4 5] 

Ell 2<Z>fc*y hSM(WM7£C, DICJ: y -fe^xStlS^^y iz;i/©L^v>^iitt 
, o©^-*^©^©-?-* "1 0" ©HJgT^tMC 1 , 

"oo" ©h^t^t^d i c-en-rn^-r-So c i 

, Dili, ^^i2;l/(Z)#^^^T r -^©S^^^'v^^^•©L^V^'fii^$:^LT 



1 7 
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fcU, T4-T50f-^t>7T'H Ift&©dtCl, D 1 Tb^flS'J^n^., 

£ £^ L T S ^ e> T*& * o 
[0 0 4 6] 

Vselhlt $fe©^^fflb«J±V s e 1 IC^fbT, M*^, 01 OJCfeW* 
E10ifii@S©±#jj v t^S. MiH V s e 1 h = V s e 1 + 0. 2 V7? 

[0 0 4 7] 

;0ttt)NMOS 3 1 CD^f- hBLCL AM P {CPjJ*n$ 

EE-tt, V s e n + Vt T?&»J, HWCNMOS V^yV** 3 S(Dtf- MCfKMW 
fffCT 2 =V c c^3JiU$tlSo ^©SHHtCbfy h»-fe>^Sjns©tt, Mi 
liBI 1 0 tcfeW*«H^*E 1 *fettMF 1 © J; e>&l/£v^£:fco;*=E U -fe 
;b®f^T'$)S 0 3*ie>tt, ^-S?Pn+l®;*^yiz;WCM£0>*£j&##fT;b' 

[0 0 4 8] 

Z<DHg?V*m8t4 2«f5#If-^(l N 3 = "H" , N4= "L 
" t'feot, NMOS Y^yVT.* 3 6*«#Jipr|g«c««Ri:5&oTV^S 0 iot 
fc^y hmffiteVn&^K&J ^ 7T*lf y hJ»«ffi#V s e n^TfC^ot 

V>4xtf, t >x; - KN S 2 its iM3 0 b ?:^l, JglCNMO S h ^ > ^ 
X* 3 1 £/fLTtfy h«HWtc;6*«3-*i<&. i2£^F0>J:-MCtry h38©jKm#fc 
tttltf, ^SU-fe;KOL^V^ffiti, Ell 0(7)^F l ©i^tc, Ss#ffiL«JEV 
r 2 hi: 'J^VN3£{C&5„ 
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^>f5>n9t'SEN= "H" 
, ^ 1 OtL AT= "H" fc"t*ri:ICj:y, 9 y ^0»4 1 IC?C U 

[0 0 4 9] 

2 try h £^#tt3£#>fC&. -e©2 fcfy h©Sff*J#ft^fK:j: >& 

•? 3mm&&Lmftzwi*)M*<&mtf&2>m& : P. 1 m^2ni-e-r^A^$>e 

ftTv**.*&T?*y, 2 ^>y h/i2;i/*^o©n^r K UXlcmy tftt 

%<oi?*>y, en 2<z)i&#T^>y^tms&4 i tc5ty&£*iS(Z)te, 2tf*y h/-fe 
tyrsc hi 2©j&te-e^y^i!n&4 2_jc«»an«-"5 s -*tt, 

[0 0 5 0] 

#&ofc„ rti{cMUT3(D||^(D^^(7)gg^mL'7j^:ic cktili, 0io<z)T{RI 

, V r 2 h £GIVN#ttS3£lCJ:oT, t 1 - # L £ ^mfttt&mzm < Z. H 
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[0 0 5 1 ] 

S^ffiLtC, ^-^Pn+ltf)^mbm##tfi^&3£{C&& 0 012 
©|&m«7^0J!£>^&<l:e>(C, K-^P ncDM^mbtC, IM'fCTl, C 
T 2 &CJ:£ 2®(Z>fcf-/ hB^y Xtf'J&^tftZo 3<Z>M:3l^m LBffHWU 

[0 0 5 2] 
[^£0)^2] 

T> ^©^ffi2T^#^^A<^)l!g^^^ffibJIi$:^LTV^-g. 0 3 tf>!g^fc©7£J»-e 
& > NANDtM- y f>4 ft©»£&#Jii£M#ffibJli£&&CbT^& 0 3*1 
(CJ:U, ft 1 K&tfS <fc P n $r^^ffi-rfc«ti©X-^\ 

Pn+l©M^ffiLi&^RE AD 1 $:#IS§i-S3i:^-e^-5o i-&*>*>. NAND 

&Lt^-$zmmT-* £L-cmmLT\ mm^mmKDmi 2t«bfct 

m%k<Dm& ffi b ftr## "Tig t & 6 o 

[0053]. 

121 3 fC;}3^T&, ^-^r Kl^^^iUU^^^tlfe^^U-fe^MC 0, MC 

i, mc 2 , mc 3#t:*y hmmfr^T Fu^mizmnzn. ■zn^nv-Fm 

WLO, WL1, WL 2, WL 3 fC<fc 'JIgifr£*l-So j!S£>»£ &^T* &N A N 
D-fe;i/rL- h 4 |^J(Z)^-^#^ii^li. TfeT K U*** e>©AB (HPt>> WL O 
, WL1, WL 2, WL3©JIR) IC&£#, ^HJg^^^T^i, ±&7K^^^ 
e>©JlR (HPt>WL 3, WL2, WL 1 , WL 0 (DM) £&Z>o BP*>, ^ ^ U 
JC«S-rtl«, MC 3 , MC 2 , MCI, MC 0 £>#£&<^JIi£: 

2 0 ffiliE# 2003-3035096 
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[0 0 5 4] 

ztuzMLx. j&m^-pm^m,L<Dm^<Dm^invm^ wlo, wli, 
w l 2 , wL3©MSi:-rSo ip*>, ^^u iz;wcgp@-rti«> mco, mci, t 

MC2, MC3(Z)^ffilIiltS 0 Z(D&temfr&V*nZ-&. *^V±JIM 

€'jir;i/MCOcof-^H ^'Jt;vMC i ©a^a&c^ffi$*iT^££#K 

fflL&tttt, ^tl^tKDttmriCM^m^tt^^^U-fe^MC 1, MC 2(DSs^ffl . 

j: u^^i?^-5o ^'Jt^/MC otco^Tte, m^fto^Wofc 

[0 0 5 5] 

^<Z>HJ6<Z)7M<Z> <fce){c#^^*iJiH$:iiSi:^{C-r-5^*lctt. NAND17 

^'Ji/^rACMM^t. N ANDi77f5/i^ ,: EU 5 1 fe-^tf^'^.U 
jb-K&OJCW:, NANDS77>yya^^U 5 1 ^(At 1 - # tf) AffiTJ fcfM-t 
h n — 9 5 2 f©2>hD-7 5 2{aoTNANDi77'yj/a^ 
=EU 51 CAtfi*S4l5f - * & -©»CfiJ*t* * t y ^ =E U 5 3#-££ 
*l£o *r*y 5 3 {Ctt, 4>&<££k NANDS75»;i'a^^ , ;5 

[0 0 5 6] 

;* >f >;* =E U 5 5 tt, * ^ U * - K 5 0 ^SliHStlSm^fil*©^ =E U T*&£ 
„ >^=6'J 5.5^? ) NANDi77>yi'a^€'J 5 1 tC-?- # 

t?^£\ *<Z>-r-#W:, tf^^yi/i^^U 5 3lcA:fr£4x5o ZLZ1T% 
ji^-r-^li, iiST&tf^-^T KU^Cf-^Jti^^Y^i/i^^U 5 3 (C 
KSISft-SfcflDii'tS*:, *vvi/3.**V 5 3 p*<z>;*^y«c5 4 tctt, *T 
Kl/^tcM^t-S^II^-^P 0©f ; -^*^Jil{C^a$tlT^<c NAN 
Diz;i/rL- y h# i eflc^'EU -fe^z-cfllfiJtSti, tot l t;i/7n y l 6 

2 1 £fJIE# 2003-3035096 
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^-S?P0- P15T&OT, ^ J E'JflS«5 4lt, 7 =? y *s=l * ^ V 5 1 
[0 0 5 7] 

^-Vy'S/a^U 5 3tf)fl^c5 4 JC^R'StiS-? 1 -*^ NAND75»;i/a 

D-7 5 2(t flJgc5 4tCl-fe;b-/n>y^^ (16^-^) tf>#£&^-# 
0f^7Lt^e>, f(Of-*S:NANDl777J/a^^iJ 5 1ICill 

i:^Si:e»tC, n>hD-75 2te«c5 4 <Z>^- ^ P 15fr£ *? P 0 fC fp}^ 
ot, JR&^-^fcN ANDi77'J/ i/i^^'J 5 1 IC$rj£ ITftMSfT 3 
. 3*Ucj:U, ^fJ/i^'E'J 5 i^©^-**£&#JE&j®lft£3£K:-f 

[0 0 5 8] 

- \> zm 1 5{c^-Tc 

[0 0 5 9] 

fc>*i£^-ypo (7-KJiWL'o) <D*=ev -fe;i/$:SB^ffli-^icii> 
yy"s i i r-^sisr k it, ^-^p o#^jr2*it^*u£. 
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[0 0 6 0] 

1 5T-li, l2>^T>^iaS!&4(^^^5 : -lHl!?&4 1 C^-^Pn-lcDiu^mL^- 
[0 0 6 1] 

•eitxfy^si 6t[t mmomm ,1 <nm 1 2 (D^muM^ [rustic, 

[0 0 6 2] 

£^-^<Z>M<frffibIfrf££?Te>o Z.CDT.T-vZtS 1 8 T*^ y ^®i&4 2 IClfc *j & 
frM^-^te, ^-S?Pn-10f-i? r.©m(S<Z>^J»7?tt, ^->^P 

i mi 2©^^mLi&^^iei^tc. 7^^m8&4 2\zuw^t\t^m^ 

[0 0 6 3] 
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3(Z>££, NANDS77yi/a^=EU 5 n y h n - ^ 5 2 £>$(Wfc «fc ' 

y#-WJ/a©I«5 4fr*>mg&fr'r-*tfmm2ftT. ^-S?P7, P 6, 

[0 0 6 4] 

£©*£j&«MKJ»tC*fLT, "0 15ffl^f^7°S 1 5 - S 1 7©*i*n?*-2; 
P 0 S*P 7 $.T*<DT-#WtfrmLlilE1%iZfi£>tlZ> 0 Z\<D£g. NAN 

Di77'V S/a^U 5 1 (Dm— -?U V VftT'lZ, *<-i?P 8 £ ^- P 15# 

"efe*. /^-^P8^e>/<-^P15{C*fb 

[0 0 6 5] 

5 1 *^-i?P 0^^-i;P 7<Z)-r-# £3r*y i/a^^'J 5 3 ic38*£fj"t 
o &V**t, itflD^-^&S^-^P 8^K-S/P15©#£&«^-#=fe3f -V 
'vJ/a^'U 5 3 IC&Mf So rc)bT, 1 t^D^0^-J/r-«, 
ISK NAND77>yi/a * *E U 5 1 JCjgM L T * £ & ti <fc 3 ICfJIlt 4x l£ J: V n„ 
[0 0 6 6] - 

rtiic^-rs^-^^^ii^SrM^fsn^ 52 4>&< 1 y*u 

ytft&mg&frT-Z&l&tf^ffi&irVvi/z-t^V 5 3 Z\ £ IC J: o 

T,-NANDI777 >>zl^^EU 5 1 07D v ? 1*1^- S>©*£&#JB&ii#£: 
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[0 0 6 7] 
[0 0 6 8] 

^-i?©i*ffili^READ 2<Z)»£, mM&J&M I (DM 1 2 £*fj&£i2: 
T^LTV^ 0 ig^ffiU»J^RE AD 2 IC^tUT, #Mf-*~ # ©ga^ffi Ll&f£ 
READ l^T^nSI fctt, JMil ^I^^T^^o $fcNANDt;i/ 

[0 0 6 9] 

©Bute, ^> 2 - T 3 ft >^ ; - KN S 2 'J f t - . ^ 

ne>=bHjg<5D^ l hMfo^te^o Mi6{cii, if^iz^cD^g&tf^MU^ 

Uir;i/G 1(7)^-^, ^^^©^^^^-S^^^U-fe^G 2©^-a-(7)tf ^ 
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[0 0 7 0] 

BP-fe, t^v -fe;i/G i tfmmzftT^zm&iziz, ^>^t4ts*.±^ 

-etl J: »J Mtlfc # -Y 5>^T5 T*3£*>_L#Sft.mHS#C T 2 &C J: U 

temmT-*tf^a>&w2frT. z.Mz&v±yxT-*mmm&3 o a, 30 

[0 0 7 1] 

101 £^-r 0 h*&, t-V 5> 101© 

mmmftt Lxm^btizt^v K6 1 -e&s, K6 1 95© 

itLL£ft£ I C;t«^-^'PK 1 

[0 0 7 2] • 

#-KXCy h 1^0 2fC^M2*lfc, 0^L&VN|I!{&««#Jra£*lTVN£ o ^ 

A-K6nt h 1 0 2tcsi3is*isfc, ias&a«[_ta)«^tas&ic 

k itmmm® ica- ft? K*n >y m 0 
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[0 0 7 3] 

, vyxi o 3 tcj: vmytztirmmmwii o 4 ica^^is., itiiio4 

fg#£ffi;^&o ^©Ttnmit T^n^i(Jl#| (AMP) (CiUifipS^ 
tlfefL A/D3>A-#ICJ: ^#;i/^mS*l£o ^SlStlfe^-^li, # 

;* ^M##i3Itm& l 0 5&cAij£*u MxJ£ififrSffi0J$l (AE) SMfcU 
h/l7>xMH (AWB) , &tffi#HI«tfI£*Tofc«L i!f,g##£fe^f§#{c 

.[0 0 7 4] 

a££LT&, ffifjttfNTSC (National Television Sy 
stem Committee) -5 Z. £. tfVg ^f^M^li, ^*vf§ 

*«aiia»i o 7 t 1 -f 1 o 1 jcst'ytfi* e>*ifc^ 

^bpi o sterna 3*15. i o 8 itmz.ixmMtt- * 

[0 0 7 5] 

If^ttm^it. K9>f A 1 0^9 S^UT^M?! 1 OlC^x.^ 

tie. 7 s -r 1 o 1 ic«fc yjRifcstifcHftfttt, tf^m*3g^ 

II 04, T^D^ipg^ (AMP) , A/D2>;t-^! (A/D) , #;*^f§ 

-t^tUS^i o 5ii v v>f ^nn>tfn-^ l l l [Ck'JWsns.. 

[0 0 7 6] 

3 £$fj*ipu #*^###i3iiii5& i o 5^e,ffl*stifc^*«7 is-^mmt. u 

ttrft^^'J 1 1 4 {C*£&£*l3o tf-r^-^^U 114 fCS^&^tlfe? V 
-AWflfcii, ffiffi/#»*&3IIII«& 1 1 5{CJ:*J, ffi£<BJEEI«:7 * - v y h tc«t5 
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VTJBEK8'3*U *- M>*7x-^ 1 1 6 5:/TlT*- K*ny h 1 0 2izm 
[0 0 7 7] 

- K>f>^7x-7 1 1 6 ^Lti^fflU JEM/#3B^SmS& 1 1 5{CJ; U 
[0 0 7 8] 

E»IS10 0±(C, *-Kxn>yKi0 2, iiill 
0 4. r^nyifipStl (AMP) . A/D3>A'-3! (A/D) , # * ^fg-^ 

mm$& io5, bf 7 i ^-M#ratmJ2& i.06,.«'j3>hn-5U3, t^^r 

;*^V 11 4. JEEiW/#3R«iSia» 1 1 5. F-f 116^ 

fil'A-KXD*; h l 0 2t:^^TH.@!llIl 0 0-ii»c*i6S.n*<&Stt 
3****-:/;b*$lcj:yim»a6«l 0 0 Kg&KS n§ J: ? &C Ltti «k v% 

o 

[0 0 7 9] 

iaft&Ki. o o±jctt3g»c, s^ias&i 1 7^s6sns, «^tas&i n» 
ajT^ffir-BwasmMmsr^-rs. «iiiaj&i 1 7^lt, dc-dch> 

Otf 1 1 8, mjjkffl 10 8 IC ft S. ... 

[0 0 8 0] 

tf-e&<, si 1 9 a - 1 9 j icat-r cte)^fi&©#a«^#iicjgMf snh^T* 

££o BP*>, EI 1 9 AlC^tfT^**^ 01 9B(C^trVtf9'3>, SI 

9 ctc^-r^-f 1 ^^-^, si 9 d {carry- a$#§, h i 9 e jc^-rm^ 



2003-3035096 



#2003—117 333 



si % 0 i 9 f izj&-?m&nffi> mi 9G(c^-rA-v^-;i/=i>frL--^, gi9 
Hizm^^-v i-fr? j y*j\sT?sx*y h (pda) , m i 9 i ic^i-^5r>r 

[0 0 8 1] 

NDS777?>a^^'J$:|iiL/fe^ NORM, D I NORM^fflftfifl)^IS 

tt^^ia-isM* iz mm tc r ©ibbj! & ;gM -r s 3 1 & & . 

[0 0 8 2] 

[0®<Z>ffg#&g&i£] 
[01] 

[®2] 
[0 3] 
[04] 

m 7 ^ y 2/ a * =e y (7) -t > x r > ymmmfc £ ^ HT? & Z> a 

[15] 

III y =y v */ =l * ^ y <z> -r - # « # &#ifrf£M S S^tH^S. . 
[0 6] 

|^77«yi'a^ ; E'JOf-^MiS:^t@t*S. 
[07] 

[08] 
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■ m 7 5 v > =l * =e u ©7 s - * 8fc*ffl vmwoy y a - its £ . 

[09A] 

m 7 ^ y a. * ^ v © # f& t - * m & m b m © a >r r * & # & ^ -r h t? & s . 

CH9.B3 . 

^75 V 5>3* =E U ©|ilt;i/©f-^^{ii LB£©/W TX^#£^-r0T' 
[010] 

[011] 

[01 2] 
[013] 

fl&©Hi£©7£JKlc «fc £ 7 ^ y 3 ;* ^ U © N A N D -fe - y h [*[©#£&#. 
JE&tfM*ffiLJIi£^0T*2&S„ 
[014] 

[015] 

- 

[016] 
[017] 

5 s -f ^^;i/X^;i/*^^{CjgfflL/fe|IS6©^^$:^-r0T'^)So 
[018]. 

[0 1 9 A] 

3 0 £tiH# 2003-3035096 



#2003—117333 

[HI 9 B] 

is ^ s? 3 y \z mm l t~mM<DMM zmtm~e& & „ 

[019C] ' 
[H19D] 
[019E] 
[01 9 F] 
[01 9 G] 
[01 9 H] 

^-V-T^A i?*J]/TZsX*y K (PDA) IC^M Lfe^JKfipJ^JISriR'ria 
[019 1] 

•if tj- >r * i/ n - *f i z m m v r=. m. m <d mm & b -r 0 x* & £ . 
[01 9 j] 

. pc*- FizmmLfrmffi<D}&m*:m-*mv$>z> e 

[020] 

NANDS75s/J/a^'J.<0 Big.* =E. U iZ ^ W© & IM^" & «> © 0X 
3d -5> <> 

[02 1] V .. 

fi£5fc<Z) N A N Df7 5 y 5/ a * =E U <D«£&^JlE £ iz;btf> L £ V^ffiatffc £^1" 
0T*&£ O 

[02 2] 

[*»<Z>i&BJ!] 
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3 -^ffiL/#£&*[eIg& K-^t«y77) „ 4-NANDt 
v K 5 a -n K U^*, 5b-*7A7FU^l/^^, 6 

-ns;y^iw«na», 7-i/-^>^snw, 8 -i**EE»£im», 9-1/ 

7 10-S/'Jn>l«, 1 l-pS>7x;k 13, 13a, 13 b- 
ffittJi* 14-iM$*-K 15-«#y-h, 1 7-#»V-*|IL 18 -If 
y MIL 16-1ME S A-iz>xr>^IHS&, NS1, NS2-t>X 
;-F, 3 0a, 3 0b-f-*l£aiB», 4 1, 4 2-9v^ia», 3 1-* 
7>^NMOSh7>^^^, 3 2, 3 8 •• ^'Jft-^NMO S 

3 3, 3 4, 3 5, 3 5-^lNMOS I>7>^'^^, CT1, CT2- 



3 2 
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[04] 



LU 
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[05] 



1M^U2 



AVpgm 

i 



Vpgml 



~ F 

Verifyl 
I 1 



Vpgm2 



Verify2 
I □ 



Vpgm3 



[06] 



Verify3 
I 1 



-*-t 



n 



11 



A 



10' 



"00" 



"01 " 



AAA t 



Vr1 



t 

Vr2 



t 

Vr3 
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[H7] 
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[08] 



Q START ) 



READ1 



Page:Pn+1 
Read Data (NS2) 
-►Latch42 



[ 



READ2 < 



S4- 



BL Sense by CT1 
(WLn:Vsel) 



Read Data (NS2) 
-►Latch 41 



Q END ) 



S1 







Page : Pn 




BL 


Precharge 




BL 


Dischage Start 



S2 




YES 



S5 



BL Sense by CT2 
(WLn:Vselh) 



S6 
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[09A] 

READ1 



4 


BL 


Vread 

M 


jl 


i 1 
i l 
■ 

i I 

Vread 

• I 


|MC3 


i^- - -«J 

Vselpre 7^|C 


ijMC2 


Vread 4j|C 


i|mci 


Vread 4||L 


•MCO 


Vread — |F 





CELSRC 



\ 



8 
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